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(54) Collision warning by path prediction of a vehicle 

(57) A method for guiding a driver by predicting the 
progress path of a car is disclosed in which it is possible to 
inform a driver of the progress direction of a car by 
anticipating collision of the car with its surrounding-objects 
in the case that a car progresses at the directional angle of 
the present car. The method for guiding a driver by 
predicting the progress path of a car comprises the steps 
of; (a) retrieving the present position of a car and the 
position of its surrounding objects 51,52,53; (b) retrieving 
the present directional angle of the car; (c) displaying the 
progress trace of the car by predicting the cars progress at 
the present directional angle at the present position of the 
car. Furthermore, a driver can predict the danger of 
collision in the case that a driver drives a car on a narrow 
road or at the place where many obstacles are scattered, 
thereby preventing traffic accidents. The method also 
includes determining the shortest distance FM, BM 
between the car and surrounding objects and determining 
whether the shortest distance is greater than a critical 
distance. 
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connection with its; surrounding objects in the case that 
a . <=ar progresses. That: .is to say, where k car moves 
forwards or backwards a driver is not alerted to whether 
or not the .car is likely to collide with <in adjacent 
object. v. « 

Accordingly,, a driver had to . judge for himself in 
which direction to drive his car on the basis of the 
present directional angle and present position of the car. 
Tlxe directional or steering angle is grasped easily when 
: a driver is actually driving his car but the' ^directional 
angle is not grasped = easily in the case of a stationary 
car. In addition, in the case where a car is reversing, 
even though a driver may grasp the present directional 
angle, it is far more difficult for a driver to judge the 
direction in which the car will progress, compared with 
when a car moves forward. r 

In the conventional navigation equipment and. its 
method for displaying surroundings of cars, there has been . 
an inconvenience that since only information on the 
present position of a car and its surroundings is provided 
for a driver, he must judge for himself the connection the 
car has with surrounding objects. 

It is therefore an aim of embodiments of the present 
invention to provide a method for guiding a driver by 
predicting the progress path of a car, in which it is 
possible to inform a driver of the progress direction of 
a car by anticipating the connection the car . will have 
with its. surrounding objects on : the basis that the car 
progresses ai; its current directional angle.. : r 

According to a first aspect of the invention/ there 
is provided a method for guiding a driver by predicting 



the progress of a car, .comprising the steps of; (a) 
retrieving the present position of a car and the position 
of its surrounding objects; (b) retrieving the present 
directional angle of said car; and (c) displaying an 
anticipated progress trace of said car on the basis that 
the car will progress at its present directional angie 
from the present position of said car. 

Preferably, the method further comprises a step of 
displaying a collision anticipated part in which the 
anticipated progress trace of a car and its surrounding 
objects are; overlapped after displaying the progress trace 
of said car.: - 

The method may further comprise the steps of; 
measuring the shortest distance between a car and its 
surrounding object along said progress trace; and 
producing alarm signal if said shortest distance is 
smaller than a critical distance which there is a danger 
of collision. 

Preferably, said step of displaying the progress 
trace comprises the steps of: displaying an advanced, i.e. 
forward, trace on a screen display if the gear of a car is 
in a position for moving forward; and displaying a moved 
backward, i.e. reverse, trace on a screen display if said 
gear is in. the position for moving backward/ 

Said step of displaying the progress trace may 
comprise the steps of: displaying an advanced trace on a 
screen display if an advanced trace display key is 
inputted by a user; and displaying a moved backward trace 
on a screen display if a moved backward trace display key 
is inputted by a user. 



For & better understanding of the invention/ and to 
show how embodiments of the same may be carried into 
effect, reference will now be made, by way of example, to 
the accompanying diagrammatic drawings, in which: 

Figure 1 is a block diagram showing the construction 
of a navigation device for guiding a driver by predicting 
the progress of vehicles according to a preferred 
embodiment of the present invention; 

Figure 2 is a schematic plan view showing an example 
of a car equipped with a plurality of sensors for 
censoring its surrounding objects according to an 
embodiment of the present invention; " 

Figure 3 is a flowchart showing a process routine of 
a method for guiding a driver by predicting the progress 
of a car according to a preferred embodiment of the 
present invention; - 

Figure 4 is a schematic view showing an example of 
guiding a driver by predicting the progress path of a car 
according to an embodiment of the present invention. 

Now, a preferred embodiment of the present invention 
will be described in detail with reference to the 
accompanying drawings. Throughout the drawings , it is 
noted that the same reference numerals or letters will be 
used to designate like or equivalent elements having the 
same function. In the following description/ numeral 
specif ic details are set forth to provide a more 'through 
understanding of the present invention. It will be 
apparent, however, to one skilled in the art that "the 
invention may be practised without their specific details. 
The detailed ; descriptions on known function and 



constructions unnecessarily obscuring the subject matter 
of the present invention will be avoided hereinafter. 

Figure 1 is a block diagram showing the inner 
construction of navigation apparatus for guiding a driver 
by predicting, the progress of vehicles according to a 
preferred embodiment of the present invention. 

In Figure l , a GPS receiver ,16. receives the position 
information transmitted from a plurality of satellites 
through ^n antenna ANT and provides a present position 
operating section 12 with the position information 
produced by estimating the value of quasi-coordinates of 
the present position. A. speed sensor 18 provides the 
present position operating section 12 with the speed 
information of a pulse or voltage form after sensing the 
speed of a car. An azimuth sensor 20 provides the present 
position operating section 12 with the present position 
information of a pulse or voltage form for the present 
progress direction of a car. 

The present position operating section; 12 receives 
the position information from the GPS receiver 16, /the 
speed information from the speed sensor 18 and the 
information on the progress direction of a car from the 
azimuth sensor 20 to operate and retrieve the present 
position information of a car. 

A map information memory 22 stores map information 
and other additional information and outputs the map 
information to a system control section 10 when the system 
control section 10 demands the map information. A 
manipulating section 24 . having a plurality of keys 
interfaces the system control section 10. A surrounding 
objects sensing sensor 2 6 measures the .distance to a 



. surrounding object by . transmitting a beam of light, a 
radio wave or a sound wave to a surrounding object such as 
an infrared ray sensor etc. and detecting the transmitted 
beam. 

Referring to Figure 2, there is shown an example of 
a car equipped with the surrounding objects sensing sensor 
26. A car shown in Figure 2 is equipped with a plurality 
of surrounding objects sensing sensors 26 for precisely 
sensing surrounding objects of the car. Forward sensor 
FS1-FS4 senses the objects located in front of a car and 
backward sensor BS1-BS4 senses the objects, located at the 
back of a car. Also/ rightward sensor RS1-RS6 senses the 
objects located at the right side of a car and leftward 
sensor LS1-LS64 senses the objects located at the left 
side of a car. - * 

As described c*bove, a car is equipped - with a 
plurality of surrounding objects sensing sensors 2 6, so 
that a driver can sense, precisely any objects in all 
directions. A steering sensor 28 in Figure l senses the 
directional angle, of the front wheels of a car by sensing 
through an encoder etc. the number of revolutions of a 
steering handle or a steering system connected to the 
front wheel of a car. A car body information memory 30 
stores the length of a car = and the width thereof etc. and 
outputs the car body information to the system control 
section 10 when the system control section 10 demands the 
car body information. 

The. system control section 10 of the navigation 
equipment performs mainly, navigation function and grasps 
the position of the obstacles around a car after receiving 
the surrounding objects sensing signal from the 
surrounding objects sensing sensors 26. In addition, the 



system control section 10 calculates* the direction of 
progress of the car. after, receiving the present steering 
sensing signal of - a car from the steering sensor 28, 
predicts the progression path of the car based on the car 
body information and the progress direction by reading the 
car body information like the- length of a car and the 
width thereof etc. from the car body information memory 
30, and outputs a resultant display information produced 
to display the progress path to a screen display 14. 

The screen display 14 displays a navigation screen;- 
surrounding objects or the progress path of the car under 
the control of the system -control section 10. 

Figure 3 is a flowchart showing a process routine of 
a method for guiding the driver by predicting the progress 
path of a car using the above navigation equipment 
according to a preferred embodiment of the present 
invention. The process routine shown in Figure 3 is 
executed when key inputs commanding the performance of 
parking guide are entered using the manipulating section 
24: by a driver. At step 32, a system control section 10 
retrieves the position of a car and the position of i its 
surrounding objects. The retrieval of the position of a 
car can be carried out since the present position 
operating section 12 provides the system control section 
10 with the present position information. Also, The 
retrieval of the position of surrounding objects of a car 
can be carried out since the surrounding objects sensing 
sensors 26 provide the system control section 10 with the 
surrounding objects sensing signal sensing the distance to 
the surrounding objects in all the directions around the 
car. If the retrieval of the present position of a car and 
the position of its surrounding objects is executed at 
step 32, the program proceeds to step 34 at which the 
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system- control section 10 displays the position of a car 
..rand the position of its surrounding objects on the screen 
display 14. If the displaying operation is executed at 
step 34, the system control section 10 retrieves the 
5; directional angle of the car at step 36. The retrieval of 
the directional angle of car can- be carried but by 
retrieving the present steering sensing signal of the 
steering sensor 28 mounted on a steering wheel or handle. 
If the directional angle of the car is retrieved by 
10 retrieving the present steering ; sensing signal, the 
; program proceeds to step 38 at which it is- determined by 
the system control section 10 whether "or not a trace of 
the car moving forward is to be displayed. At this time, 
a driver inputs an advanced trace display key of the 
15 manipulating section 24 so that the system control section 
10 can permit the screen display 14 to display the 
advanced trace of a car. If an advanced trace display key 
. is inputted by a user at step 38, the program proceeds to 
step 40 at which the system control section "10 generates 
20 data for displaying the advanced trace of a car based on 
the directional angle and provides the screen display 14 
with the data for displaying the advanced trace and the 
data for displaying a collision anticipated part, i. e. the 
part at which the advanced trace representing a projected 
25 forward path of a car overlaps with a detected surrounding 
object. The screen display 14 displays the advanced trace 
of a car and the collision anticipated part based on the 
data for displaying the advanced trace and the data for 
displaying a collision anticipated part. On the other 
3.0 hand, if an advanced trace display key is not inputted by 
r ■ a user, at step 38, the program proceeds to step 44 at 
which the system control section 10 generates data for 
displaying the moved backward trace of a car based oh the 
directional angle and provides the screen display -14 with 
35 the data for displaying the moved backward trace and the 



data for displaying a collision anticipated :part, i;a. the 
part at which the backward trace representing a projected 
reversing path : of a car overlaps with a detected 
surrounding object. The screen display .14 displays the 
moved -backward trace of a car and the collision 
anticipated part based on the data for. displaying the 
moved backward trace and the data for displaying a 
collision anticipated part. 

Now, an explanation on the -displaying operation will 
be in detail given; with ref erence: to Figure 4 showing the 
display of the anticipated trace of a car on a screen 
display 14 . . 

i v ' . . - 

First, the screen display 14 displays the present 
position of a car CAR and the position of its surrounding 
objects S1-S3. In Figure 4, the car CAR is displayed in 
the middle of the screen and the surrounding objects S1-S3 
sensed by the surrounding objects sensing sensors 2 6 are 
displayed in the edge portion of the; screen. If a driver 
inputs an advanced trace display key under the above 
situation; the screen display 14 displays the advanced 
trace shown in dotted line at step 40 . Although > the 
advanced trace has been shown in dotted line in Figure 4, 
the advanced trace may be shown in other colored line or 
side or other pattern. The overlapped part of the advanced 
trace of a car and its surrounding object SI is a 
collision anticipated part. The collision anticipated part 
may be also shown in other color or pattern. On the other 
hand, if a driver inputs an moved backward trace display 
key* the screen display 14 displays the moved backward 
trace shown in one dotted solid line at step 42. Although 
the moved backward trace* has been shown in one dotted 
solid line in Figure 4, the moved backward trace may be 
shown in other colored line or side or other pattern. The 
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overlapped part of the moVed "backward trace of a car and 
Its surrounding object S3 is a collision anticipated part. 
The collision anticipated part may be; also shown, in other 
color or pattern. The overlapped part means that a car CAR 
"5 can collide against its surrounding object S3 when the car 
CAR moves backward. 

i 

. " i 

If the displaying operation of the advanced trace and j 

the collision anticipated part has been completed at step 

id, 40, the program proceeds to step 42 at which the system 

control section 10 measures the shortest distance between 

a car and its surrounding object when a car moves forward 

along the advanced, trace. Namely, in Figure : 4 Y . the 

shortest distance between ,a car CAR and its surrounding j 

15 object SI is- FM. If the measurement of the shortest 

distance between a car and its surrounding object has been 

completed at step 42 , the system control section 10 

executes the process routine of step 48. ' j 

20 On the other hand/ if the displaying operation of the 

moved backward trace and the. collision anticipated part 
has been completed at step 44, the program proceeds to 
step 46 at which the system control section 10 measures 
the shortest distance between a car and its surrounding 

25 object when a car moves backward along the moved backward 

l 

trace. Namely,, in Figure 4, the shortest distance between 
a car CAR and its surrounding object S3 is BM. If the 
measurement of the shortest distance between a car and its 
surrounding object has been completed at step 46, the 
30 system control section 10 executes the process routine of 
-;; step 4-8,.;... : ,-. -. ■ n .• ' 

! 

. At step 48, it is , determined by the system control 

section .10 whether the shortest distance is greater. than 
35 a. critical distance; or not. At this time, the critical 
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distance is a minimum distance £t which there, will be no 
danger of a collision although a car approaches its 
surrounding object. That is to: say, if the shprtest 
distance is smaller than the minimum distance, there is a 
possibility that a car collides .against its surrounding 
object. 

If it is determined at step 48 that the shortest 
distance is smaller than the critical distance, the 
program proceeds to step 50 at which the system control 
section. 10 produces alarm signal* The alarm signal informs 
a driver that a car may collide with its surrounding 
object. If the generation: of v the alarm signal has been 
completed, the program proceeds, back to. step 32. Also, if 
it is, determined at step 48 that the shortest distance is 
greater than the critical distance; the program proceeds 
back to step 32. 

Meanwhile, a driver inputs an advanced or moved 
backward trace display key so that the advanced or moved 
backward trace can be displayed on the screen display 14 
at step 38. However, the advanced trace may be displayed 
on the screen display 14 if the gear is in the position 
for moving forward and the moved backward trace may be 
displayed on the screen display 14 if the gear is in the 
position for moving backward after mounting a sensor for 
sensing the position of a gear on the gear change 
mechanism or in the gearbox. 

As described above, the present invention provides a 
driver with more convenient driving environment since it 
is possible to inform a driver of the progress direction 
of a car by anticipating the connection a car has with its 
surroundings in the case that- a Car progresses at a 
present directional angle. Furthermore, a driver can 
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predict the danger of collision in the case that a driver 
. .drives? a car on a harrow road or at the place where many 
obstacles are scattered/ thereby preventing traffic 
accidents . 
•5 • 

While there have been illustrated and described what 
are considered to be preferred embodiments of the present 
invention, it will be understood by those skilled in the 
art that various- change and modifications and equivalents 

10 jnay be substituted for elements thereof without departing 
from the true scope of. the present invention. Therefore, 
it is intended that the present invention not be limited 
to the particular embodiments disclosed as the best mode 
contemplated for carrying out the present invention, but 

15 that the present invention includes all embodiments 
falling within the scope of the appended claims. 

The reader's attention is directed to all papers and 
documents which are filed concurrently with or previous to- 
20 this specification in connection with this application and 
which are open to public inspection with this 
specification, and the contents of all such papers and 
documents are incorporated herein by reference. 

25 All of the features disclosed in this specification 

(including any accompanying claims, abstract and 
drawings) , and/or all of the steps of any method or 
process so disclosed, may be combined in any combination, 
except combinations where at least some of such features 

30 and/ or steps are mutually exclusive. 

Each feature disclosed in this specification 
(including any accompanying claims, abstract and 
drawings) , may be replaced by alternative features serving 
35 the same, equivalent or similar purpose, unless expressly 
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. stated otherwise. Thus, .unless : expressly stated 
otherwise, each feature disclosed is one example only of 
a generic series of equivalent or. similar features. 

5 The invention is not restricted to the details of the 

foregoing embodiment (s). The invention extends to any 
novel one, or any novel combination , of the features 
disclosed ; in this specification (including any 
accompanying claims, abstract and drawings) y or- to any 
10 novel one, or any novel combination, . of the steps of any 
method or process so disclosed, . : --• 
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CLAIMg - 

1. A method for guiding a driver by predicting the 
progress of a car, comprising the steps of; 

(a) retrieving the present position of a car and the 
position of its surrounding objects; 

(b> retrieving the present directional angle of said 
car; and •• • ' '• • ■■■ 

(c) displaying ah anticipated progress ^trace of said 
car on the basis that the car will progress at its present 
directional angle from the present position of said car. 

2. The method according to claim i, wherein the method 
further comprises a step of displaying a collision 
anticipated part in which the anticipated progress trace 
of a car and its surrounding objects are overlapped after 
displaying the progress trace of said car. 

3. The method according to claim 1, wherein the method 
further comprises the steps of; 

measuring the shortest distance between a car and its 
surrounding object along said progress trace; and 

producing alarm signal if said shortest distance is 
smaller than a critical distance which there is a danger 
of collision. 

4. The method according to claim l, wherein said step of 
displaying the progress trace comprises the steps of: 



displaying an advanced, i.e. forward, trace on a 
screen display if the gear of a car is in a position for 
moving forward; and 

displaying a moved backward, i.e. reverse, trace on 
a screen display if, said gear is in the position for 
moving backward. 

5. The method according to claim 1, wherein said step of 
displaying the progress trace comprises the steps of : 

displaying an advanced trace on a screen display if 
an advanced trace display key is inputted by a user; and 

displaying a moved backward trace on a screen display 
if a moved backward trace display key is inputted by a 
user. 

6. . ^ method substantially as herein described with 
reference to the accompanying drawings. 
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